Introduction
In Korea, the school food service was developed in the 1950s to help feed the children at the time of the Korean War, and was enforced by a school feeding law in 1981. This school food service was expanded to the whole country in the 1990s and was fully implemented in all elementary, middle, and high schools nationwide in Korea by 2009 [1] . The purpose of the school food service is to maintain and improve students' health through nutritious meals and to help students establish good dietary habits for a throughout the lifetime [2] . Good eating habits are essential for the physical and emotional development of school age children.
Generally, the eating habits of the people are established from the babyhood and are affected by several factors including sociodemographic [3] , physical and psychological conditions of the person [4] , economics, culture, religion, the education level of parents, and mass media [5] . These factors may be different between the urban and suburban areas of each city and province. Gender and age also affect eating habits and food preferences. According to Hodkinson's report [6] , the men grow up in a distinctly different way to women, with consequent differing values, ways of looking at life, interest in diet, and knowledge of nutrition. Already-formed eating habits are ingrained and difficult to change, even through the education [7] . Because eating habits are difficult to correct, the students should have, through nutrition education at home and school, well-established and healthy eating habits from the childhood.
Food preference plays a very important role in the formation of undesired eating habits for students [8] . Baxter et al. [9] reported that people took approximately 0.92 times the serving volume for food that they liked, 0.54 times the serving volume for food that they liked nor disliked to, and 0.11 times the serving volume for food they disliked. Thus, the food preference has a quantitative relationship to the amount of food intake, and may greatly affect on nutrient intake [10] . Additionally, Fetzer et al. [11] reported that food preference is one of the main factors affecting the intake of important nutrients, as well as the selection of foods, and is dependent on colors, shapes, tastes, and textures of the food.
For this reason, the serving of school foods without consideration of students' preferences may be a cause of the poor intake of nutrients. Cooking foods that the students prefer may encourage a more consumption of school meal. Also, offering a regular nutrition education and nutritionally balanced meal through the school meal program can help students to obtain a proper knowledge and desire to choose right foods for their health. Due to the difference in eating habits of the various regions, the nutritional problems of a certain community should be primarily identified in order to implement the effective nutrition management of the community.
The aim of this study was to investigate eating habits and food preferences of elementary school students in urban and suburban areas of Daejeon in order to recognize regional differences in eating habits and food preferences. This result may be used for preliminary information in the field of nutrition education, which seeks to improve the health and eating habits of students.
Materials and Methods

Subjects
The study subjects of this study were a group of fourth/fifth grade boys and girls (total of 800 students) in five elementary schools that implement the school meal service in urban and suburban area of Daejeon. The questionnaire was filled out personally by students under the supervision of a teacher in June 2011. All 800 questionnaires were returned and analyzed statistically.
Contents of investigation and methods
General information of the subject's family and eating habits/food preference was investigated in the study. Questionnaires for general information of the family included the mother's age and educational level, father's occupation, a double-income status, monthly income, and a type of family composition including grandparents' co-residence. Questionnaires for eating habits according to the regions included frequency of eating with family, frequency of unbalanced diet, preference of foods, the eating frequency of snacks before a regular meal, the interest in vegetables, intake of fruit, and eating behavior after the school meal service.
Preference of foods was investigated according to the gender and school grades in urban and suburban areas of Daejeon. The preferred target foods were rice/noodles (18 items), soups (16 items), steamed/hard boiled dishes (12 items), roasted foods/pan-fried dishes (12 items), pan-broiled/fried dishes (18 items), seasoned vegetables/salads (15 items), Kimchi (8 items), fruits (8 items), and other side dishes (8 items) among representative Korean foods [12, 13] . Responses of preference against each food were evaluated using a three-point scale: 'liked', 'normal', and 'disliked'. Survey errors, due to the use of various target foods and cooking recipes of many schools, were minimized by classification of cooking recipes using main food ingredient. 400 girls in the fourth and fifth grade (800 students). General information for the survey subjects is shown in Table 1 . Type of family for subjects was investigated; a nuclear family (with only parents and children) was recorded in 85.8% of subjects and an extended family system (with grandparents) in 14.3%. The mothers were aged in their 30s (53.0%) and 40s (44.8%), respectively, and the academic background of the mothers was university graduate in 38.6%, high school graduate in 36.5%, and college graduate in 15.6%. Occupation of the father was salaried men in 51.6%, showing the highest proportion, and the monthly income was 1.5-2.5 million won in 39.3%, above 3.5 million won in 20.3%, and less than 1.5 million won in 17.9% of subjects.
Eating habits according to residential area
Differences of eating habits were investigated for elementary students in urban and suburban regions ( Table 2 ). Male students' responses for eating frequency of breakfast and oily food showed the different propotion of the responses in urban area and suburban area in a significant difference (p < 0.05). Responses against the question of frequency of eating three types of side dishes or more had "always" in high proportion in both regions, but the proportion of such response in urban areas was higher in that of suburban areas for male students (p < 0.05). Daily consumption of dairy foods was higher in urban areas regardless of gender (p < 0.05). Female students' responses for eating frequency of fruit showed the different aspect such as 'every day' in urban area but 'sometimes' in suburban area, in a significant difference (p < 0.001). Other responses for eating habits did not show a significant difference according to the residential area. Male students in urban areas ate breakfast, unbalanced diets, and dairy products more frequently than male students in suburban areas (p < 0.05). Although there were male students eating breakfast every day in both urban and suburban areas of Daejeon, the higher proportion for eating breakfast every day was shown in the case of urban regions in a significant difference (p < 0.05). However, female students in urban areas more frequently ate dairy products (p < 0.01) and fruits (p < 0.001) than female students in suburban areas. Additionally, the proportion of female students who consumed dairy foods everyday was higher in urban areas (p < 0.01).
Food preferences according to the place of residence Rice, noodles, and soups
Preferences for rice, noodles, and soups are shown in Table 3 . Average preference for bean-mixed rice, red-beans bap, pumpkin gruel, and red-bean gruel scored less than 2.0, and it was evident that the students did not like these. Based on the result comparing the differences by regions, Kimchi fried rice was the most popular food item of students in urban areas (2.7) and suburban areas (2.8), with the students in suburban areas liking Kimchi fried rice more than those in urban areas (p < 0.05).
Among the soups, pollack soup scored 1.9, indicating that this menu is far from students' preference. The students liked Galbitang (2.8) the most, and also liked seaweed soup and dumpling soup. Students in urban areas (2.7) liked soybean paste soup more than those in suburban areas (2.6) (p < 0.01).
Steamed/hard-boiled dishes, roasted/pan-fried dishes, and pan-broiled/fried dishes
Preferences for steamed/hard-boiled dishes, roasted/panfried dishes, pan-broiled/fried dishes are shown in Table 4 . In steamed/hard-boiled dishes, hard-boiled lotus root, hardboiled burdock, and hard-boiled chestnut, bean, and walnut scored less than 2.0 and were not preferred by elementary students. On the other hand, steamed short ribs scored the highest preference at 2.9 and was found to be the most popular food item in steamed/hard-boiled dishes. In addition, steamed egg gel and beef boiled in soy sauce were preferred by elementary students. In roasted/pan-fried dishes, pan-fried lotus root, grilled wheat cake, and mung-bean pancake scored less than 2.0 points for preference and was not preferred by elementary students. Pan-fried rolled eggs was the most preferred dish, scoring 2.8 points for preference. Preference for steamed/hard-boiled dishes and roasted/pan-fried dishes did not show a regional difference.
Average preference for fried lotus root and fried squash among roasted/fried foods was less than 2.0 and was not preferred by students. Bulgogi, pork cutlet, and deep-fried pork scored more than 2.8 points for preference and were favored by most students. Additionally, fried sausage, Japchae, and fried chicken were preferred by students. Preference for panfried cuttlefish was scored 2.6 by students from urban areas and 2.7 by those from suburban areas, thus being shown as a favorite of students from suburban areas (p < 0.05).
Seasoned vegetables/salads and Kimchis
Preference for seasoned vegetables/salads and Kimchi are shown in Table 5 . Seasoned Saussurea, a mix of cucumber, roots of balloon flower, and seasoned zucchini scored less than 2.0 for preference and was not preferred by students. Fruit punch showed the highest preference, at 2.8 points, and the fruit salads and seasoned bean sprouts had a high preference from students (Table. 5 ). Preference for seasoned bean sprouts was scored 2.5 by students from urban areas and 2.6 by those from suburban areas, thus shown as being preferred more by students from suburban areas (p < 0.05). Preference for Kimchi scored more than 2.0, and cabbage Kimchi was the most preferred by students (2.7). Preference for Altari was scored 2.3 by students from urban areas and 2.4 by those from suburban areas, and was thus shown as preferred more by students from suburban areas (p < 0.05).
Fruits and other side dishes
Preference for fruits and other foods are shown in Table 6 . Preference for all kinds of fruits scored more than 2.5, and all kinds of fruits were preferred by students. Apples, strawberries, mandarin, and watermelon especially scored above 2.9 for preference. In other side dishes, the preference for Injeolmi and pizza had more than 2.7 preference points. 
Discussion
According to the investigation for family type and the occupation of parents in this study, the proportions of doubleincome families and nuclear families were approximately 51.8% and 77. 1%, respectively. These proportions were much higher than the proportion of double-income families (24.6%) of a metropolitan city in 2007, and were also higher than the proportion of nuclear families (53.7%) [14] . This result reflects the present social situation, which has an increased proportion of nuclear families and double-income families. Increased participation of women in economic activity might be a cause of the reduction of housework functions and the loss of nutrient intake in children of double-income families. Therefore, proper nutrition education is absolutely necessary in the school food service.
According to the results for differences of eating habits according to the residence of elementary school students in Daejeon, the male students in urban areas ate a regular breakfast (p < 0.05), three side dishes (p < 0.05), and dairy products and fruits (p < 0.05) more frequently than the students in suburban areas. Additionally, the male students in urban areas ate oily foods less than the students in suburban areas (p < 0.05). Considering these results, the eating habits of students in same age group were found to be different per urban or suburban residence.
The female students ate more often with the family, as compared with the male students (p < 0.05). In the case of snack intake, the girls preferred more vegetables/fruits and the boys preferred cookies/beverages, respectively ( Table 2 , data not shown). Investigation of the eating of balanced meals showed significant differences between the male and female students (p < 0.05). Instant foods were consumed more frequently by the male students than the female students (p < 0.05), and this difference showed a similarity with the results on the basis of residence (p < 0.05). Shin et al. [15] reported that the eating habit of elementary school students is dependent on residential regions in Seoul. In the study on the dietary life attitude of the male/female high school students in Gyeongju, the preference of the male students for instant food was significantly different from that of the female students [16] , which was similar to our result. Although the age of subjects in our study differed slightly from that in previous studies, we can conclude that eating habits depend on the gender or residence. In Park & Koo's study [17] to investigate the eating habits of elementary school students in the Daejeon area, the eating habits of students in higher grades was worse than that of students in the lower grades, and about 25.8% of children skipped a meal because they did not know what kind of meal they should eat. If a teacher explained the lunch menu, 82.5% of students responded that they would eat lunch. According to the study on the effect of nutrition education methods for 6th grade elementary school students in the Sokcho area [18] , the effect of nutrition education using school newsletters was better than children's education groups. Park et al. reported that the on-site training in school was the most effective method for nutrition education [18] . Considering the above results, it appears that the eating habits and eating behaviors of school-age children are affected by the surrounding environment. Therefore, in planning a school meal service, we should consider and plan a specialized meal to suit the students' characteristics and home environment. Because eating habits are formed during the school years, basic education to help with making the right choice against instant foods is necessary. Additionally, because the eating habits were not improved despite the provision of a school meal service, the nutrition education should be more systematic and continuous, and should take into consideration the gender and regional characteristics of students. With regards to food preferences of elementary school students for rice, noodles, and soups, white rice was the most favorite and Jajangmyeon was most preferred as a one-dish meal. This result is consistent with Kim et al.'s report [13] . As shown in Table 5 , the seasoned vegetables and a one-dish meals had low and high preference by students, respectively. Because food preference is dependent on complex characteristics such as color, texture, taste, and cooking recipe [19] , a variety of recipes for improvement of food preference may increase the intake of vegetables for the students. For students, the favorite foods were included in the menu of the school food service, but the mixed five grains rice and some foods had a low preference by students. If mixed five grains rice was provided as Kimchi-fried rice with finely crushed beans and mixed five grains rice was cooked as Bibimbab, highly preferred meal among the students, the balanced diet including the consumption of food in low preference can be easily encouraged to students. For this reason, the various diet recipes and menus should be developed through a continuous food preference survey.
The students' preference for soup occurred in the following order: Galbitang > Ddeokkguk > dumpling soup > potato and pork pot stew, which is consistent with Kim et al.'s report [13] for food preference of adolescents in the city and local area. Generally, the students liked meat soups. In a preference survey for steamed, hard-boiled, roasted, pan-fried, pan-broiled, and fried dishes, the most preferred menu was meat foods, such as steamed short ribs, steamed egg gel, beef boiled in soy [20] for the food preference of elementary school students in Daegu and Yeungnam, respectively. Koreans consume proteins more than twice value of the recommended intake amount, according to 2009 Korea National Health & Nutrition Examination Survey [21] . Therefore, nutrition education is necessary for a proper intake of nutrients from school age. Seasoned vegetables had a low preference generally although seasoned bean sprouts had the highest preference among seasoned vegetables, which was consistent with Kim et al. [13] and Yoon et al.'s reports [12] . All kinds of Kimchi had a comparatively high preference by students and cabbage Kimchi was the most favorite Kimchi among students. Fruits had a high preference amongst students and they especially preferred the fruit punch and fruit salads. For Koreans, sodium is the nutrient with the highest intake proportion, as compared with the adequate nutrition intake for school-age children [22] . Because the consumption of Kimchi can increase the sodium intake, a menu with low sodium content, such as radish salad or salads, should be included in the school meal service. Although the elementary school students prefer fruits, in reality, the students did not eat enough fruits due to poor eating habits [12, 13] . According to the eating habits of students of urban and suburban areas in this study the proportion of dairy products and fruits eaten every day was higher in students of urban area than in students of suburban area. Therefore, supplying fruits and dairy products in school meal more than twice per week in suburban areas may help the students increase their intake of fresh fruits and dairy products. In addition, the education about the proper selection of snacks will help the formation of healthy eating behavior.
Conclusion
There are distinct differences in eating habits and food preferences according to the location of residence for 4th and 5th grade students in the elementary schools of Daejeon. However, the results in this research can not be generalized for all since the subject of this study was only restricted to 4th and 5th grade school children. Also this study had some limitation such as missing recipes and foods, and classification of recipes according to just main food ingredients for the menu of school meal. Students can access proper nutrient sup- 
